The genus Candida contains approximately 200 species. All humans are colonized with Candida species, mostly Candida albicans, yet some develop diseases due to Candida, among which genitourinary manifestations are extremely common. The aim of this study was to differentiate between pathogenic and non-pathogenic Candida according to extracellular protease and phospholipase activities. Specimens were cultured on Sabouraud dextrose agar for 24 h then sub cultured on Sabouraud dextrose broth for 24 h at 37 oC, then the broth media was centrifuged and the enzyme activity was determined in the supernatant. Five pathogenic isolates were checked quantitively for their ability to produce different extracellular enzymes. Purified C.albicans had maximum protease activities (105.67 ± 3.66 U/ml/hr). The other pathogenic species showed an extracellular protease activities range from (86 ± 2.7 to 100.75 U/ml/hr). Purified C. glabrata had the maximum phospholipase activities (2.64 ± 0.192 µmol/hr) while other pathogenic species showed an extracellular phospholipase activities rang from (1.62 ± 0.21 to 2.28 ± 0.156 µmole/hr). On the other hand, extracellular protease and phopholipase enzymes had significant lower activity in the nonpathogenic species. So, the extracellular proteases and phospholipase activity could be used as a diagnostic tool to differentiate between pathogenic and non-pathogenic Candida.
INTRODUCTION:
The incidence of invasive mycosis has increased due to the greater number of people suffering from predisposing condition, such as: organ transplant recipients, patients with AIDS and other immunocompromising conditions, lowbirth-weight newborns, patients with a history of prolonged antibiotic exposure, critically ill patients requiring multiple catheters or patients with cancer [1] . In humans, Candida is a part of the commensal flora and at the same time it is defined as a pathogen that causes opportunistic infections [2] . Candida infections are the leading cause of the morbidity and mortality in the hospitalized patients [3] . The opportunistic pathogen Candida albicans is considered to be the most virulent Candida species. Two main factors predispose to infections with Candida spp.: i) colonization of skin and mucous membranes and ii) alteration of natural host barriers (wounds, surgery, and insertion of indwelling intravascular and urinary catheters) [4] . Several putative virulence factors of C. albicans have been described, including secreted hydrolytic enzymes [5] . Two types of secreted enzyme seem to be the most important: phospholipases and secreted proteinases [6] . Secretory proteinases constitute a family of enzymes that are able to degrade several physiologically important substrates [7] . Many host proteins are hydrolyzed by secreted proteinases, including collagen, laminin, fibronectin, mucin, salivary lactoferrin, α2macroglobulin, almost all immunoglobulins, the proinflammatory cytokine interleukin-1β, lactoperoxidase, cathepsin D, complement, cystatine A, and precursors of several blood coagulation factors [8] .
Moreover, extracellular phospholipases degrade phospholipid constituents of host cell membrane leading to disruption of host cells or alteration of surface characteristics that facilitate adherence and subsequent infection [9] . The activity of phospholipases is very high during tissue invasion, because these enzymes are responsible for hydrolysis of one or more ester linkages of glycerophospholipids, of which the cell membrane is built [10] .
The aim of the present study was to detect the pathogenic candida according to extracellular phospholipase and protease activities.
MATERIALS AND METHODS:
The study included 30 patients admitted to emergency ICU unit, Radiotherapy, and Urology Departments of Tanta University Hospitals. This study was approved by the ethical committee of Faculty of Medicine, Tanta University. Urine samples were collected by midstream urine (MSU) techniques or via indwelling urinary catheters from the patients with manifestation of urinary tract infections (UTIs). Non-pathogenic Candida samples were collected by a sterile cotton swabs from normal individual by the direct swabbing of the oral cavity. All Samples were collected and transported immediately to Medical Microbiology & immunology Department of Tanta Faculty of Medicine.
Processing and identification of samples Direct microscopic examination:
Wet mount examination: deposits of urine were mounted in 10% KOH and examined microscopically. Then, direct smear stain: Stained by Gram stain for detection of yeast cells, budding cells or pseudo hyphae
Culture and morphological identification of Candida species:
All collected specimens were inoculated directly on Sabouraud dextrose agar (SDA) (Oxoid, England) with chloramphenicol (50 mg/L) and incubated aerobically for 24 hrs at 37˚ C [11] . Colonies suspected to be Candida were identified morphologically by Gram stain. Then germ tube test carried out to differentiate between C. albicans and nonalbicans Candida.
Corn meal agar (Belami Fine Chemicals, Mumbai, India) with 1% Tween 80 (Sigma-Aldrich, USA) was used for cultivation and differentiation of Candida species [12] . Colonies identified as Candida on SDA were then sub cultured on CHROM agar (CHROMagarTM Candida, Paris, France) and incubated for 48 hours at 37˚C. Then sub cultured on Sabouraud Dextrose Broth for 24 hrs. for 10 min at 4 oC to separate supernatant for enzymes activity assay.
Biochemical Identification
Was performed for Candida species identification using API 20 C AUX Yeast identification system (BioMerieux, Marcy l'Etoile, France)
Determination of protease activity
The protease activity was determined according to (Leighton et al., 1973) with some modification. One ml reaction mixture of test consisting of 200 µl enzyme solution and 200 µl of 0.1mg/ml BSA and 500 µl of 0.05 M phosphate buffer pH 7 incubated for 30 min at 37°C, Control was carried out. The reaction was stopped by adding 2 ml of 10% TCA. The reaction was centrifuged after 15 min at 3000 rpm for 10 min. Protein was determined of the supernatant by Lawry (Lawry 1967). One protease unit was defined as the amount of enzyme that cleaved 1 nmole of BSA to tyrosine and other amino acids per hour under standard assay conditions.
Determination of phospholipase activity
Phospholipase activity was determined according to (Reagent chemicals ACS specifications, 8th ed., 95. (1993) with some modification using lecithin as substrate. Using a suitable pH meter in conjunction with a magnetic stirrer, pipette (in milliliters) the following reagents into a suitable titration vessel, 2ml of lecithin emulsion putted in tube, then 0.5 ml of tris HCl buffer pH 8 was added and 0.5 ml enzyme added. Run the reaction for 30 minutes. 0.6ml of ethanol was added and 2 drops of phenol phethalin. pH of the reaction mix was maintained at pH 8.0 by the addition of small volumes of 50mM NaOH. The volume of NaOH used to maintain the pH was recorded. One unit will hydrolyze 1.0 μmol of L-aphosphatidylcholine to L-alysophosphatidylcholine and a fatty acid per hour under standard assay conditions.
RESULTS:
The genus Candida are imperfect unicellular dimorphic fungi which multiply mainly by budding similar cells from their surface and is composed of an extremely heterogenous group of organisms that grow as yeasts. Most members of the genus also produce a filamentous type of growth (pseudohyphae). C. albicans and C. dubliniensis form true hyphae (germ tubes) and thick-walled cells refered to as chlamydospores this result in figure (1) similar to [13] .The principal Candida species according to current nomenclature includes: C. albicans, C. dubliniensis, C. famata, C. glabrata, C. guilliermondii, C. inconspicua, C. kefyr, C. krusei, C. lusitaniae, C. norvegensis, C. parapsilosis, C. rugosa and C. tropicalis as described in [14] .
protease activity in Candida species.:
The five pathogenic isolates were checked quantitively for their ability to produce extracellular different enzymes in sabouraud dextrose liquid media. The data in Figure (4) showed that all of the five different species under investigation secreted proteases at various levels. Purified C.albicans had a maximum protease activities (105.67 ± 3.66 U/ml/hr), after 24 hr at 37 oC. The other pathogenic species showed an extracellular protease activities range (86 ± 2.7 to 100.75 U/ml/hr). On the other hand, the non-pathogenic species extracellular protease enzyme had significant lower activity.
Phospholipase activity in Candida species.
The five pathogenic isolates were checked quantitively for their ability to produce extracellular different enzymes in sabouraud dextrose liquid media. The data in figure (5) showed that all of the five different species under investigation secreted phospholipase at various levels. Purified C. glabrata had the maximum phospholipase activities (2.64 ± 0.192 µmol/hr) while other pathogenic species showed an extracellular phospholipase activities rang from (1.62 ± 0.21 to 2.28 ± 0.156 µmole/hr) after 24 h at 37 oC. Nonpathogenic Candida have very low significant phospholipase activity.
DISCUSSION:
The incidence of fungal infections, particularly with Candida species, has increased substantially over the past two decades. Candida species have become the fourth leading cause of nosocomial bloodstream infection [15] . Candida was collected from 30 patients admitted to emergency ICU unit and for nonpathogenic candida samples were collected by a sterile cotton swabs from normal individual by the direct scratching of the oral cavity.
In the present study, different methods were used for the identification of different Candida species, Candida isolates were identified and subcultured on morphological medium (cornmeal-Tween 80 agar), subculture on chromogenic medium (CHROMagar Candida) and biochemically using API 20C AUX identification kit.
Cornmeal-Tween 80 absolutely identified all Candida species. These results were in accordance with other findings of Campbell and Richardson who found that in most cases, an examination of morphology on morphologic media to establish the presence or absence of mycelia or pseudomycelia, chlamydospores, and arthrospores was sufficient to make a final identification [16, 17] . Koehler et al suggested that the careful observation of yeast morphology can add confidence to the identification of the commonly encountered species and, more importantly, will alert the microbiologist to the presence of unusual isolates whose misidentification may have serious clinical implications [18] .
In the present study, C. albicans and C. tropicalis were absolutely identified on CHROMagar. These results were in agreement with [19] [20] [21] , who reported that the identification rates were 100%. Walsh stated that CHROM agar was also valuable for the differentiation of mixed cultures which would ordinarily be missed during conventional plating on solid medium [22] . Regarding identification of C. glabrata on CHROMagar many studies showed that CHROMagar could not be used alone for C. glabrata identification because C. kefyr, C. luisitaniae, C. guilliermondii, C. famata, C. rugosa, C. utilis, C. robusta and C. pelliculosa all produce similar type of glossy pink colonies as C. glabrata. On the other hand, all C. glabrata isolates were confirmed by their morphology on Cornmeal-Tween 80 agar and biochemically by API 20C AUX identification kit [18, 21, 23 ].
Since C. dubliniensis which is very closely related to C. albicans is recently identified as one of a causative agent of Candidiasis. As a result of phenotypic similarities between the two species, many isolates of C. dubliniensis have been misidentified as C. albicans [24] .
All the strains of C. parapsilosis produced characteristic morphology on Cornmeal agar (satellite colonies from original inoculum) the combination of these two media may identify all the strains of C. parapsilosis within 48 hours [25] . In this study, all C. parapsilosis isolates were confirmed by their morphology on Cornmeal -Tween 80 agar and biochemically by API 20C AUX identification kit.
The most convenient and popular methods for Candida species identification consist of strips or plates for carbohydrate assimilation and/or enzyme detection which are commercially available in a variety of different formats [26] . Aubertine and others stated that the API 20 C AUX is considered a reference method among phenotypic tests [27] [28] [29] . It requires precision during test implementation, experience in the interpretation of turbidity level and sometimes long incubation times, but it is reliable, easy to use and inexpensive [30] .
The five different pathogenic species under investigation secreted proteases at various levels. Purified C.albicans had a maximum protease activities (105.67 ± 3.66 U/ml/hr), after 24 hr at 37 oC. The other pathogenic species showed a high level of extracellular protease activities range (86 ± 2.7 to 100.75 U/ml/hr). On the other hand, the non-pathogenic Candida had very low significant extracellular protease activity.
This result was similar to Rapala-Kozik which showed that extracellular proteinases of the candida were considered to be generally destructive factors that damage host tissues and provide nutrients for pathogen propagation [31] . M. Rapala-Kozik et al also demonstrated that These enzymes play multiple roles in the yeast physiology outside the host organism, contribute to the pathogen adherence to host external surfaces, help to penetrate the host protective barriers and, within the host tissues, are involved in the digestion of host proteins, evasion from the host immune system and propagation of the host inflammatory state. This result doesnot conflict with Pandey which demonstrated that Strong proteinase activity was shown by the C. albicans (93.75%), followed by the C. tropicalis (87.5%). Strong hemolytic activity was shown by 95.85% of the C. tropicalis, followed by the C. albicans (81.25%) [32] .
These data were in concomitant with Kantarcioǧlu et al [33] , they reported that among 95 Candida isolates, 75 (78.94%) were protease positive. For 60 strains of C. albicans, 57 strains (95%) produced.
Naglik et al proved that the aspartyl proteases secreted by Candida play an important role in the virulence of this organism. The roles of this enzyme could range from simple absorption of nutrients until the digestion of the host immunoglobulins to resist the immune system [34] . Amani reported that the incubation of the yeast colonies for 8 days at 37 °C on agar containing BSA showed that 26 isolates possessed a very high protease activity, 2 have a high activity, 3 isolates have a low activity and 6 have very low or no activity [35] .
In our study candida species were checked quantitively for their ability to produce extracellular phospholipase enzyme in sabouraud dextrose liquid media. Purified C.glabrata had a maximum phospholipase activities (2.64 ± 0.192 µmol/hr) after 24 h at 37oC. The other pathogenic species showed a high level of extracellular phospholipase activities rang from (1.62 ± 0.21 to 2.28 ± 0.156 µmole/hr) but non-pathogenic Candida have very low significant phospholipase activity (0.528 µmol/hr). these results in concomitant with Kumar et al, they observed that the expression of the phospholipase was high in Candida glabrata isolates of pulmonary tuberculosis patients over the other Candia strains from non tuberculosis individuals [36] . Our results doesn't conflict with Kadir, they observed that the prevalence of C. albicans isolates producing phospholipase varied with the specific isolate and correlated with site or type of infection and with presence of some systemic diseases [37] . On the other hand this result doesn't agree with Pandey et al, they showed that phospholipase and proteinase were produced by a higher number of the C. albicans strain [32] .
CONCLUSION:
With our current observation of the increased extracellular proteases and phospholipase after the opportunistic attack of the candida growth on patients admitted to emergency ICU unit and The increased incidence of candidal infections in recent decades has been associated with the global increase of fungal resistance to available drugs, To improve currently available therapeutic strategies, researchers and clinicians should pay special attention to extracellular candidal proteases and phospholipase that appear to represent the best candidates as targets for therapeutic drugs, because of the broad spectrum of their engagements in the pathology of both superficial and invasive candidiasis.
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Carrillo-

C. albicans
Apple green colonies.
C. glabrata
Large pale pink to purple glossy colonies.
C. tropicalis
Metallic blue, sometimes pink colonies, all developed purple halo pigment that diffused into surrounding agar.
C. dubliniensis
Dark green colonies.
C. parapsilosis
Off-white to pale pink colonies. 
